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The Value of Cone Beam Computed Tomography in the 
Management of Dentigerous Cysts – A Review and Case 
Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abstract: CBCT has recently seen an expansion in use, however there are few robust, 
evidence-based guidelines to inform practitioners. This article reports the case of a large 
dentigerous cyst in the maxilla affecting the eruption multiple teeth, considers the use of 
CBCT in management of such lesions, and discusses guidelines on the use of CBCT in 
dentistry. 
 
 
 
Clinical Relevance: As CBCT use increases it is important that practitioners understand the 
guidelines surrounding its use. Due to the prevalence of dentigerous cysts, it is likely that 
they will be encountered clinically, and it is important that clinicians referring patients with 
such lesions are familiar with the principles of managing them.  
 
 
 
Objectives: The reader should understand the basic principles of the appropriate use of CBCT 
in dental and maxillofacial radiology, the presentation of dentigerous cysts and some of the 
principles of managing them. 
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The Value of Cone Beam Computed Tomography in the 
Management of Dentigerous Cysts – A Review and Case 
Report 
 
Radiography is important in the diagnosis and management of most oral and dental 
pathology, and is often invaluable for lesions of the jaw whose precise location and nature 
may be very difficult to appreciate clinically. For most of the early 20th century, plain film 
dental radiography was the mainstay, before the introduction in the latter part of the century 
of tomographic techniques.  It wasn’t however until around the turn of this century that 
cone beam computed tomography (CBCT) became commercially available within dentistry, 
and its use has been increasing over the last decade particularly1. 
 
When localising a lesion clinically, cortical expansion may give an indication of whether it lies 
nearer the buccal or palatal cortical plate and plain film radiography is useful in imaging small 
lesions, often using parallax techniques. Plain film radiography is cheap and accessible and 
exposes the patient to a comparably lower dose than other modalities such as CT; however 
there may be difficulty in fully appreciating spatial relationships where lesions are complex. 
CBCT can provide high resolution three dimensional imaging at a much lower dose than 
conventional multi-detector CT, however the radiation dose received is significantly greater 
than conventional radiography. The effective dose received from a single intraoral radiograph 
may be less than 1.5 microSieverts (μSv) when adequate dose reduction techniques are 
used, compared to between 2.7-24.3 μSv for a dental panoramic radiograph. Doses for CBCT 
investigations are between 11-674 μSv for small to medium field dentoalveolar views, and 
30-1073 μSv for large field craniofacial views2.  The reported ranges in dosimetry are largely 
due to differences in CBCT equipment. 
 
Because of the rapid expansion in the use of CBCT, the evidence base has been slow to keep 
pace with practice. In 2014 Horner et al.3 Undertook a systematic review of guidelines for 
CBCT use in dental and maxillofacial radiology and found 26 publications which met their 
inclusion criteria, of which only two were evidence based. The recommendations of the 
majority of the guidelines identified were that CBCT should be reserved for use when the 
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question for which imaging is required cannot be answered by conventional radiographic 
techniques alone. The one exception to this was that a small minority of guidelines for CBCT 
use in implant planning recommended universal use. This was in disagreement with most of 
the guidelines concerning implant planning where a more selective approach was 
recommended.  
 
Dentigerous Cysts 
The dentigerous cyst (DC) is the second most common odontogenic cyst of the jaw, after the 
radicular cyst, and accounts for 20-30% of all jaw cysts. The cysts are thought to arise from 
the reduced enamel epithelium of unerupted teeth and are most common in the first to third 
decades and arising from the third molar, particularly in the mandible4-6. 
 
Discovery is often due to chance radiographic finding or investigation into the delayed 
eruption of a permanent tooth; there may be bony expansion, displacement of affected 
teeth and pain may be present if the cyst becomes infected. Lesions typically appear 
radiographically as well corticated, unilocular radiolucencies arising from the cervical region 
of unerupted teeth7. Generally a radiographic follicular enlargement of greater than 3mm is 
suggestive of cystic formation and lesions are usually solitary. 
  
Histologically, lesions typically have a thin, sometimes bilaminar stratified epithelium which 
may occasionally keratinise by metaplasia. The cyst wall is usually composed of fibrous 
connective tissue and can be quite vascular, usually with little inflammatory infiltrate. Beyond 
this there may be a wall of woven bone7. 
 
There are several strategies for managing DCs, each with their own merits. Decompression of 
large lesions may be performed to reduce their size, particularly where there is an intimate 
relationship to other structures, before further management8, 9. Marsupialisation may be 
performed, where the cyst lining is opened and connected to the oral mucosa; this may allow 
the tooth to be maintained however the entire lining is not available for analysis. 
Marsupialisation may be appropriate in large cysts where enucleation would affect the 
integrity of the jaw10, 11. Enucleation is the most common approach which involves the 
extraction of the affected tooth and allows submission of the whole cyst lining for 
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histopathological examination. Following treatment, there is usually a low risk of 
recurrence6. 
 
 
Case Report 
A 9 year boy presented to the Paediatric Dentistry department of Newcastle Dental Hospital 
after being referred from his general dental practitioner following delayed eruption of the 
permanent upper left central and lateral incisors. There was a history of dental trauma to the 
upper left primary central incisor and of removal of a supernumerary tooth in the left 
anterior maxilla. The medical history was unremarkable. Examination showed a retained and 
non-mobile ULA and ULB which were discoloured. 
 
Radiographic examination using an upper occlusal view and dental panoramic radiography 
(DPR) showed a well-defined, corticated, uniformly radiolucent lesion involving the UL1, UL2 
and UL3 and enlarged follicles (less than 3mm) associated with the UR3, LL3 and LR3 (Figs. 
1.1, 1.2). As the extent and origin of this lesion could not be fully visualised using plain film 
radiography, a CBCT investigation was performed using a Newtom VGi machine (QR SRL, 
Verona, Italy). The radiographic report showed a well corticated radiolucent lesion 
surrounding the crown of the UL2 and impeding eruption of the UL1 and UL3 (Figs. 2.1, 2.2, 
2.3, 2.4) most likely a dentigerous cyst arising from one of these teeth. Enlarged follicles 
associated with the UR3, LL3, LR3, LL7 and LR7 were also noted. 
 
As the lesion involved several teeth and had potential orthodontic implications, an 
orthodontic opinion was obtained. The consensus was that as the UL2 was of poor prognosis 
due to its horizontal angulation and proximity to UL3, it would be wise to consider extraction 
of this tooth. The plan would then involve enucleation of the lesion, submission of the 
specimen for histopathological analysis, and closed exposure of the UL1 and UL3 using 
bonded gold chains.  
 
Treatment was carried out under day-stay general anaesthetic. The ULA and ULB were 
extracted and a mucoperiosteal flap was raised to expose the site. The lesion was found to 
have already penetrated the buccal cortex of the maxilla and bone was removed to expose 
the cyst lining (Figs. 3.1-3.3). The lesion was enucleated and was found to be arising from the 
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follicle of the UL2 which was extracted (Figs. 3.4-3.5). The UL1 and UL3 were identified, the 
crowns exposed to their maximum diameter and gold chains were bonded with composite 
resin (Figs. 3.6-3.8). The flap was replaced and closed with resorbable sutures and the gold 
chains routed through the sites of the extracted ULA and ULB (Fig. 3.9). 
 
The patient was reviewed from a surgical point of view at 2 weeks, he was without symptoms 
and healing was progressing well. Histopathological examination of the submitted specimen 
showed an inflamed cyst, lined by non-keratinised squamous epithelium resembling reduced 
enamel epithelium fitting with a diagnosis of an inflamed dentigerous cyst. 
 
Orthodontic follow-up was planned with a view to encouraging eruption of the UL1 and UL3 
by orthodontic traction and aligning the teeth with fixed appliances. Depending on the 
relationship of the teeth once they have been brought into the line of the arch, consideration 
would be made as to whether it is more appropriate to open the space left by the missing 
UL2 and place a prosthetic replacement or closure of the space and camouflage of the UL3. 
 
Discussion 
The usual presentation of a DC is following the investigation of an unerupted tooth and in 
this case the eruption of three teeth was affected. The spatial relationship of the teeth was 
complex and it was not possible to fully appreciate this on plain films. The use of CBCT meant 
that the relationships of the teeth could be fully appreciated in three dimensions and made 
the surgery much easier to plan. It also meant that assessing the orthodontic prognosis of 
the UL2 was easier. This highlights the value of CBCT imaging in cases where plain film 
radiography is ambiguous. 
 
The risk of using ionising radiation in any patient must be balanced against the clinical 
benefits, and investigations must only be prescribed where there is likely to be a benefit to 
the patient’s treatment and outcomes. This is especially pertinent when the radiation dose 
of CBCT compared to plain film techniques is considered. It is often nice to have three 
dimensional images to peruse before beginning treatment, but the question remains – does 
it really benefit the patient, and is that benefit sufficient to offset the risk? It may be easier 
to arrive at an answer of “yes” in some cases than others; for example for a simple solitary 
radicular cyst, two periapical views may suffice before root-end surgery, however in the 
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present case CBCT allowed more certainty about which tooth was affected and how the 
lesion related to the teeth. This allowed the surgery to progress more easily, perhaps saving 
theatre and anaesthetic time, and simplified the consent process as there was more 
certainty for the patient about which tooth would be lost. 
 
Balancing the risk to benefit ratio is particularly important in paediatric patients, because the 
lifetime risk of stochastic effects from radiation exposure, such as cancer, is greater with 
decreasing age. For a certain dose of radiation, the risk to a patient between 10 and 20 may 
be 2 times greater than for the average 30 year old patient and this is 3 times greater for a 
patient under 1012. 
 
The apparent scarcity of robust, evidence-based guidelines despite the widespread use of 
CBCT is worrying, however the guidelines published by the SEDENTEXCT (Safety and 
Efficiency of a New and Emerging X-ray Modality) project in 20122 are comprehensive, 
evidence based and scored well compared to other guidelines when assessed using the 
AGREE II guideline assessment instrument 13 in the systematic review by Honer et al.3. The 
International Commission on Radiological Protection (ICRP) published guidelines on CBCT 
more recently14, and these were not included in the review by Horner et al.. In agreement 
with others, the ICRP guidelines recommend that CBCT is used only to answer a specific 
question compared to other modalities, and that imaging should be optimised by using a 
small field of view wherever possible. 
 
It is possible that once the cyst had been enucleated, the two remaining teeth would have 
erupted into place, however exposure may help them erupt faster into the mouth. Since the 
site was already exposed, if the procedure was found later to have been required, this way a 
second procedure would be avoided. There appears to be no quality evidence to favour 
closed or open exposure of palatally displaced canines15, and there is a similar paucity of 
evidence in cases such as the present case. A closed technique was chosen with the 
intension of maximising the amount of keratinised mucosa surrounding the tooth to optimise 
the gingival architecture on eruption. 
 
Interestingly in this patient it was noted that the UR3, LL3 and LR3 had enlarged follicles 
radiographically, although they were not ectopic in position. A supernumerary in the anterior 
8 
 
maxilla had also been present. This combination of dental abnormalities may suggest a 
genetic component and it would be wise to review the eruption of these teeth to ensure 
there is no further follicular enlargement or ectopia. Eruption would be considered late in 
the maxilla after 12.3 years in girls and 13.1 years in boys16, and earlier in the mandible. 
 
Multiple cysts are not common, and have been reported in large case-series at between 1.6% 
and 11%4-6 of DCs. Multiple DCs are often thought to be associated with syndromes such as 
basal cell naevus syndrome, cleidocranial dysplasia, mucopolysaccharidosis, Marteaux-Lamy 
syndrome and Hunter’s syndrome, however in the above studies no multiple DC cases were 
associated with any syndrome. Case reports of multiple DCs appear to support this finding17-
31 which is somewhat contrary to popular belief. 
 
Summary 
This case shows the value of CBCT in assessing complex relationships of unerupted teeth, 
lesions of the jaw and in treatment planning however it highlights the need for adequate 
justification before such investigations are requested. Evidence-based guidelines do exist for 
the use of CBCT in dental and maxillofacial radiology such as those produced by SEDENTEXCT 
and ICRP and these should be used when considering the use of CBCT imaging. 
 
The use of closed versus open exposure is dependent on the operator but either may be 
beneficial in aligning ectopic or teeth whose eruption has been impeded. The common 
assumption that multiple DCs are most commonly associated with syndromes may in fact be 
false. 
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Figure 2.1 – Multiplanar reconstruction of CBCT image of 
a cystic lesion in the left maxilla. The horizontally placed 
UL2 is visible. 
 
Figure 2.2 – Sagittal section of CBCT image of left maxillary cyst. 
The crowns of UL1 and the horizontal UL2 are visible. 
 
Figure 1.1 – Dental panoramic radiograph showing cystic lesion in 
the left anterior maxilla. 
 
Figure 1.2 – Upper occlusal radiograph showing cystic lesion in the 
left anterior maxilla. 
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Figure 2.3 – Coronal section of CBCT image of left maxillary cyst. 
The crowns of the horizontal UL2 and the UL3 visible. 
 
 
 
Figure 2.4 – Multiplanar reconstruction of CBCT image of a 
cystic lesion in the left maxilla. The UL2 and are UL3 visible. 
 
Figure 3.1 – Preoperative Appearance Figure 3.2 – Mucoperiosteal flap elevated 
Figure 3.3 – Overlying bone removed 
Figure 3.4 – Mobilisation of cyst lining 
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Figure 3.5 – Extracted UL2 and cyst lining which 
became perforated during enucleation. 
Figure 3.6 – Appearance of UL1 (follicle 
removed) 
Figure 3.7 – Appearance of UL3 (follicle 
removed) Figure 3.8 – Gold chains bonded to UL1 and 
UL3 
Figure 3.9 – Postoperative appearance 
